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O I L  ASH CHEMISTRY I N  U T I L I T Y  BOILERS AS RELATED TO ADDITIVE TREATMENT. 
J. T. Mi t che l l .  Martin M a r i e t t a  Chemicals, R e f r a c t o r i e s  Div is ion ,  

1450 South Rol l ing  Road, Baltimore,  Maryland 21227.  

Seve ra l  hundred sets o f  ash samples from b o i l e r s  of va r i ed  des ign ,  
burn ing  heavy o i l s  have been analyzed b y  means of w e t  chemistry,  XRF, XRD, 
SEM, and pe t rographic  ana lyses .  Other  tests w e r e  performed t o  de te rmine  

, s o l u b i l i t i e s  and mel t ing  behav io r s .  Most o i l  ashes  can  be c h a r a c t e r i z e d  
on t h e  basis of four components: V20.5, Na20, MgO (or XO) ,  and SO3 which 

' c o n t r o l  t h e  chemical and phys ica l  p r o p e r t i e s  o f  d e p o s i t s  formed. O i l s  
' a r e  ca t egor i zed  i n t o  t h r e e  major groups on t h e  b a s i s  o f  q u a n t i t i e s  o f  S, 

V, and N a  and on t h e  r a t i o  Na/V. These c a t e g o r i e s  are: (1) high  V and 
S, low N a ,  ( 2 )  medium V and S, low t o  medium N a ,  and ( 3 )  low V and S, 1 medium t o  high Na. V a r i a t i o n s  i n  ash  chemis t ry  are r e l a t e d  t o  a d d i t i v e  

I rates, t o  amounts and r a t i o s  of  o i l  impur i t i e s ,  and t o  r e l a t i v e  l o c a t i o n  
i n  t h e  b o i l e r  where t h e  ash w a s  depos i t ed .  Phys ica l  p r o p e r t i e s  o f  a s h  
d e p o s i t s  a r e  dependent on t h e  p o s i t i o n  i n  t h e  b o i l e r ,  on t h e  types and 

, q u a n t i t i e s  o f  phases p re sen t ,  and on t h e  d i s t r i b u t i o n  o f  t h e s e  phases  
: wi th in  t h e  depos i t s .  
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